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Version 1.02 of the Capability Maturity Model® Integration™ (CMMTI™)-Systems Engineering/ Software Engineering
and CMMI-SE/SW/ Integrated Product and Process Development were released more than a year ago. At the time this
article was written, a cleaner and more stable version 1.1 was due to be released in Jannary 2002. A number of organiza-

tions have decided to adopt the new model as a guide for their process improvement program (see
<www.sei.co.edu/ cmmi publications/ early-adopters.hitml> for a list of early adopters). Others are asking questions like:
Should we adopt the CNMNMI? When is the right time to transition? Which model is suitable for our business? Which rep-

resentation markes sense? This article describes a number of scenarios and discusses the pertinent issues for each. But first, it

begins with some general information about the CMMI.

he Capability Maturity Model®

(CMM®) Integration®™ (CMMI™) in
its present form is a collection of best
practices for the “development and main-
tenance” of both “products and servic-
es”” The model was developed by inte-
grating practices from four different
CMMs — the “source models:” the CMM
for software, for systems engineering, for
integrated product development (IPD),
and for acquisition.

Organizations can use the model as
a guide for improving their ability to
develop (or maintain) products (and
services) on time, within budget, and
with desired quality. During the past
decade many organizations have used
CMM and CMM-like concepts to bring
order to their software development
processes. The CMMI allows
organizations to continue focusing only
on the discipline of software.

Additionally, it also provides these
organizations the framework for enlarg-
ing the focus of process improvement to
other areas that also effect product devel-
opment — the discipline of systems engi-
neering. During the past decade, new and
effective concepts for organizing devel-
opmental work have surfaced and been
adopted such as concurrent engineering
or the wuse of integrated teams.
Organizations using (or wishing to adopt
these ideas) can also find support in the
CMMI by using the model with integrat-
ed product and process development
(IPPD) additions.

Finally, organizations that acquire
components or services as a substantial
part of development will find the acquisi-
tion additions useful. (CMMI-Systems
Engineering (SE)/Software Engineering
(SW)/IPPD/Acquisition (A) Version
1.02d draft is available for review and
piloting)  CMMI-SE/SW, CMMI-
SE/SW/IPPD as well as CMMI-
SE/SW/IPPD/A are available at the
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Software Engineering Institute’s (SEI)
Web site <www.sei.cmu.edu/cmmi>.

Representations

The CMMI has yet another complexity to
it: the representations, staged and contin-
uous. Philosophically there are two dif-
ferent approaches to process improve-
ment. One focuses on the organization as
a whole and provides a road map of suc-
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cessive stages almed at improving the
organization’s ability to understand and
control its processes. This approach is
the basis for the staged representation.

The other approach focuses on indi-
vidual processes, allowing the organiza-
tion to choose which process or a set of
processes need to have more capability.
This is the approach of the continuous
representation.

In theory the choice of processes is
unconstrained, but in reality increasing
the capability of a particular process
necessitates that other processes have
certain capabilities. So the continuous
representation provides a few more
routes on the process improvement map.
We are talking of two representations —
two different views of the same content.
The rules for converting one representa-
tion into the other have been defined. So

a choice of one representation does not
preclude the use of another at a later
time.

Scenario |:You Market a
Product That Contains
Software

Your organization develops and markets
a product or a product component that
contains software, for example a cell
phone or the breaking system for auto-
mobiles. During the past decade, you real-
ized that software was a key enabling part
of your product; you have been using the
Software CMM (SW-CMM) for some
years now. In fact some units have
been appraised at CMM Level 3, and
say they have managed to reduce a
good deal of rework.
Should you transition to the

CMMI? SEI, who is the custodian of
both the SW-CMM and the CMMI, says it
will not support the SW-CMM after the
year 2003. This pronouncement does not
mean the SW-CMM will disappear, but
the infrastructure that supports its use
(e.g. training, authorization of assessors)
will definitely be weakened.

However, there is another mote com-
pelling reason to transition to the CMMI.
One of the source models that the
CMMI was based on was the SW-CMM
Version 2 Draft C. This version of the
SW-CMM was an improvement on
Version 1.1, which is what you and most
other people are using. So the CMMI
encompasses the experience and lessons
learned from the previous 10 or so years

of SW-CMM use.

Your Product Life Cycle

When would be a good time to transition?
The answer to this depends on your cur-
rent experiences with the SW-CMM and
process improvement, as well as your
plans for the future. Are your software
9
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development groups constrained by budg-
et, cost, and product decisions over which
they have no influence? Is there a need to
bring some structure into the total prod-
uct-development life cycle? Is senior man-
agement planning to use integrated prod-
uct teams (IPTs) for future development?

If your answer is yes to any of these,
then you should begin to introduce CMMI
now. You will need to plan for two differ-
ent types of introduction. The first part of
your transition plan is introducing process
improvement concepts to the systems
engineers, product management, customer
representatives or similar groups. Expect
the same amount of resistance that the
software engineers once had, e.g, “My
work is creative, it’s different — I can’t fol-
low a process.” The tools and techniques
you initially used with the software groups
should be useful.

The second part of your transition
plan should concern those using the SW-
CMM. If they are well on their way to the
next maturity level, it might be better to
make them aware of the CMMI. However,
let them achieve the maturity level they
were aiming for before working with the
details of the CMMI. If their process
improvement efforts are languishing, then
maybe the CMMI will function as a cata-
lyst.

In both cases you will need to think
about the “new” process areas in the
CMMI. Consider “measurement and
analysis.” Groups that have achieved
CMM Level 3 or higher in the SW-CMM
will already have some of the practices in
place for this process area. Other new
process areas, for example those in the
engineering category, might require more
effort. On the other hand, you may be
pleasantly surprised to find that the soft-
ware groups had these in place already.
The objective of this two-pronged intro-
duction should be that all relevant groups
ultimately have the same level of process

capability.

Your Process Improvement

Experience
Your systems engineering groups may
already have the same amount of process
awareness as youtr software groups. You
may be one of the organizations that has
tailored out the word “software” and
applied the SW-CMM to non-software
development too. In this case, the choice
of when to transition should depend on
the current effort of process improve-
ment.

If groups are working towards a matu-
rity level, make them aware of the new
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model but wait for them to reach their
maturity objective. If improvement work
has reached a standstill, then CMMI may
be the refocus point. However, first find
out why improvement work is at a stand-
still before attempting to rally people
around a slightly different flag pole.

Which model should be used? If you
use or plan to use IPTs, then choose the
CMMI-SE/SW/IPPD. If not, stay with
the CMMI-SE/SW.

Finally, which representation should
be usedr Since you have experience with
the SW-CMM, staying with the staged rep-
resentation would be the easiest. If, how-
evet, your organization has fallen into a
“level hunt” (levels for the sake of levels),
then you may want to break the circle by
using the continuous representation.
Some organizations with a good under-
standing of processes and process
improvement prefer the continuous repre-
sentation because it provides more granu-
larity and flexibility. Remember there atre
equivalency rules between the two repre-
sentations, so you can get the benefit of
both worlds.

Suppose, however, you are one of
those organizations that has not used the
SW-CMM. In this case the issue is not
transition but adoption. If you want to
start improving your processes, start with
the CMMI by implementing the practices
on all development groups within the lim-
its of your improvement budget. Since
you are new to the improvement game,
you will find better guidance in the staged
representation. So unless there is some
compelling reason, choose the staged rep-
resentation.

Scenario 2:You Develop Only

the Software Component

In this scenario, you are a software devel-
opment unit within a larger enterprise.
That is, other units develop requirements,
some of which will be met by the software
your group develops. Yet other units take
what you deliver and integrate it with
other components into a product or serv-
ice.

You are interested in applying the
CMMI to software only. This still means
that the whole of CMMI-SE/SW (or
CMMI-SE/SW/IPPD in the event you
use or plan to use IPTs) is applicable. The
process area descriptions contain amplifi-
cations for systems engineering, software
engineering, and IPPD. The amplifications
contain more information about how a
practice could be applied within a particu-
lar discipline. You could skip the amplifi-

cations for systems engineering (and

IPPD), but the process area would still be
applicable.

The Best Time to Transition

When should you start using the CMMI?
Just as in Scenario 1, that depends on
whether you are transitioning from one of
the source models or adopting a process
improvement model for the first time.
Similatly, the discussion from Scenatio 1
regarding which model and which repre-
sentation are applicable applies for this
scenario, too.

The issues you will particularly need to
think about are “use of” or “interpreta-
tions of ” some of the engineering process
areas, such as requirements development,
product integration, and validation. Since
other units in your enterprise are respon-
sible for developing requirements, inte-
grating the components, and validating
that the product meets the customer
needs, your unit will need to study these
process areas and decide if there is a use-
ful mapping between their practices and
the scope of your unit’s responsibilities.

Scenario 3: Software Is Your
Product

This scenario is a combination of
Scenatios 1 and 2 with a twist. Your
organization develops and markets a soft-
ware product such as a word processor,
financial system, networking software, or a
game. You have most certainly heard
about the SW-CMM. You may be on the
verge of using the model and are now
wondering about introducing a model that
will be phased out after a few years. Or,
you may have started using it either infor-
mally as a source of best practices or more
formal as the basis for a sponsored and
planned process improvement program.
Most of the discussion in Scenario 1
about transitioning or adopting the
CMM]I, as well as which representation to
use, is applicable to you. Since you market
your software product, you should also
consider the “systems” part of the soft-
ware product development. This includes
issues like how the software will be used
and how it will be marketed and delivered.
The combination of management and
engineering process areas would be a good
guide in your process improvement work.

Scenario 4:Your Software
Process Improvement Is
Based on ISO 15504

This scenario, really a variant of both
Scenario 1 and 2, is that you have expeti-
ence using ISO 15504' (also known as
SPICE) as your guide to software process
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improvement. The reference model in
ISO 15504 covers the software life cycle,
so any need to enlarge the scope of your
process improvement to all product devel-
opment would be one reason to move to
CMMLI. ISO 15504 has a continuous archi-
tecture, so you would probably find the
continuous representation easier to use.

Another reason to adopt the CMMI is
that the revised ISO 15504 will no longer
have a reference model.

The standard will have guidance for
performing appraisals as well as compli-
ance requirements for suitable reference
models. Both the CMMI model as well as
the appraisal method released by the SEI
are ISO 15504-compliant. This means that
if you were to be appraised by a rigorous
appraisal process (like the one released by
the SEI) you would fulfill any ISO-15504

quuimeCﬂtS you may have.

Scenario 5:Your Product

Does Not Have Software.

The product or service you develop and
market contains no software. Do you
need to think about CMMI? The answer
1s yes; the CMMI applies to all product (or
service) development.

Since you do not “do” software, you
have obviously not bothered with the SW-
CMM. But you may have used Electronic
Industries Alliance (EIA) 731 (or one of
its  predecessor  models, Systems
Engineering Capability Appraisal Model
or SE-CMM). Since EIA 731 is an interim
standard and was one of the source mod-
els for the CMMI, there is reason to tran-
sition to the CMMI.

The continuous representation will be
most suitable since that is what you are
used to from EIA 731. You would not be
interested in the software amplifications
within the process areas, but the systems
engineering and perhaps IPPD amplifica-
tions would be of use. So you would
choose CMMI-SE/SW or CMMI-
SE/SW/IPPD.

Wait until you reach a milestone in the
current process improvement efforts
before transitioning to CMMI.

Conclusion

Every organization’s particular situation is
unique. In all probability none of the sce-
narios above will exactly fit your organi-
zation. However, this general discussion
should give you some idea of what issues
and problems you will face. The answers
to the following set of questions are ulti-
mately what should guide an organiza-
tion’s CMMI adoption strategy. Possible
answers to these questions were the basis
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of the five scenarios above. Naturally

your unique answers should guide your

CMMI adoption strategy:

*  What are the organization’s business
goals?

e What product/service does the organ-
ization develop/maintain?

* What is the product life cycle and
development/maintenance organiza-
tion?

* How much process improvement
experience do the various units within
the organization have?

* Would it make sense to enlarge the
current process improvement effort
to other parts of the development
organization?

*  When will the organization meet the
next improvement milestone?

Good Luck!(]
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Note

1. ISO 15504, a technical report published
by the International Organization for
Standardization (ISO) and the
International Electrotechnical Comm-
ission (IEC), is expected to become a
standard some time in the future. ISO
15504 consists of nine parts, covering
the method to be used for assessing the
software development processes. For
an objective appraisal (or evaluation)
processes are compared against a par-
ticular model or standard, called the ref-
erence model. The SW-CMM and
CMMI are reference models as is part
two of ISO 15504.
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